Indirect immunofluorescence (IF) staining, using a monoclonal antibody, detected two-to fourfold more inclusions than did iodine staining. Of 274 clinical specimens, 53 (19.3%) were positive by IF on passage-1 as compared with 33 (12%) by iodine staining (P < 0.005). IF-stained inclusions in McCoy cells in the bottom of microculture wells were readily viewed with a long-focal-length objective at a magnification of 250x.
Chlamydia trachomatis is the leading cause of sexually transmitted diseases in industrialized countries (11) and is the leading cause of blindness in underdeveloped countries (6) . Chlamydial infections in children cause hyperendemic blinding trachoma, inclusion conjunctivitis, and pneumonitis; more recently, chlamydiae have been recovered from the vagina and rectum of infants (7) . In adults, chlamydiae cause urethritis, epididymitis, and proctitis in men; cervicitis, salpingitis, vulvovaginitis, and pelvic inflammatory disease in women, and lymphogranuloma venereum (LGV) in both sexes. Traditional methods of chlamydial isolation involve the use of cell monolayers in shell vials and staining of chlamydial inclusions with either Giemsa stain or iodine. Since the isolation of chlamydia in shell vials with glass cover slips is cumbersome, time consuming, and costly, microculture systems recently have been introduced (1, 5, 8, 9) . The microculture system has the advantage that large numbers of specimens can be processed more quickly and economically compared with the conventional shell vial method. Immunofluorescence (IF) staining of chlamydial inclusions recently has been compared with Giemsa or iodine staining (9, 10, 12) .
Experiments were conducted to determine the optimal time for detecting chlamydial inclusions by IF, using monoclonal antibodies. McCoy cells propagated on the bottom of microculture wells without cover slips were infected with either LGV 434/Bu or a fresh isolate of C. trachomatis MU12021 (isolated from the urethra of a male with nongonococcal urethritis) and were stained by an indirect IF technique, using either anti-chlamydial monoclonal antibody or human anti-LGV serum (from a patient with LGV) at various times postinfection. Monoclonal antibodies were prepared by conventional hybridoma technology (4) Human anti-LGV antiserum (complement fixation titer, 1:256; diluted 1:40 in PBS) or monoclonal antibody (L28 diluted 1:10 in PBS) was added for 1 h at 37°C. Plates were washed for 15 min with PBS, counterstained with 0.02% Evans blue, and rinsed in distilled water, fluorescein isothiocyanate-labeled goat anti-mouse IgG antibody (H-and Lchain specific; Cappell Laboratories, Malvern, Pa.) or fluorescein isothiocyanate-labeled goat anti-human IgG antibody (H-and L-chain specific; Behringwerke AG, Marburg, FRG) was added at a dilution of 1:30 or 1:15, respectively. Plates were then incubated for 30 min at 37°C, washed for 10 min with PBS, rinsed in distilled water, and finally rinsed with PBS-glycerol, pH 7.5. Microtiter plates were examined inverted under a Leitz fluorescence microscope, using a long-focal-length objective (LL25; Wild Leitz Canada, Toronto) at a magnification of x250.
Chlamydial inclusions were first detected by indirect IF staining at 20 h postinfection with both monoclonal antibody L28 and anti-LGV sera. IF staining at 20 h was granular or punctate, and characteristic inclusion morphology was not evident until 36 to 48 h with both L28 antibody and anti-LGV sera. Both the morphology and the time of first appearance of IF was the same for McCoy and HeLa 229 cells infected with either L2 434/Bu or isolate MU12021. Comparison of the number of inclusions detected by iodine staining at 72 h and IF at 20 h and 48 h showed that IF staining at 48 h with antibody L28 detected two-to fourfold more inclusions than either iodine (Table 1) or IF staining at 20 h (data not shown).
Since IF staining at 48 h detected more inclusions than at 20 h, it was felt that some specimens with low numbers of inclusions might be missed at 20 h; therefore, 48 h was chosen as the optimal time for comparison with iodine staining of inclusions in cell cultures inoculated with clinical specimens.
Urethral and endocervical specimens were collected with cotton-tipped swabs from patients attending a sexually transmitted disease clinic at the Hamilton General Hospital. Swabs were placed in 1.5 ml of sterile transport medium consisting of Eagle minimal essential medium, 25 mM HEPES (N-2-hydroxyethylpiperazine-N'-2-ethanesulfonate) (Flow Laboratories, McLean, Va.), 5.4 mM sodium bicarbonate, 10 ,ug of gentamicin per ml, and 1% bovine serum albumin (fraction V; Sigma Chemical Co., St. Louis, Mo.). Specimens were transported to the laboratory on wet ice and either cultured immediately or held overnight at 4°C and cultured the following day. Chlamydial isolation was performed by using a microculture technique without cover slips (1) . Specimens (0.1 ml) were inoculated onto preformed J. CLIN. MICROBIOL. This result suggested that IF staining, using human anti-LGV serum, was only slightly more sensitive than iodine staining. In contrast, IF staining, using monoclonal antibody L28, proved to be significantly more sensitive than iodine staining. Of 274 specimens tested, 53 (19.3%) were positive by IF staining on passage 2 as compared with 33 (12%) by iodine staining (P < 0.005) ( Table 2) ; five additional specimens were positive by iodine staining on passage 2, bringing the total to 38 (P < 0.025). No additional positive specimens were detected by IF on passage 2. No iodine-positive, IFnegative specimens were observed, suggesting that all positive specimens belonged to the C. trachomatis B complex. A subset of 10 of the IF-positive, iodine-negative specimens was tested by a blocking test with human anti-LGV serum, confirming them to be true-positive specimens.
The use of monoclonal antibodies and IF staining in a microculture system without cover slips offers the advantage of rapid and economical processing of large numbers of specimens as compared with conventional methods. Since a significant proportion of positive results was detected by iodine after passage 2 (27% in a previous study [1] , 13% in this study) but was detected by IF staining after passage 1, the IF staining method could eliminate the need for another (9) , using a fluoresceinated species-specific monoclonal antibody to the tnajor outer membrane protein of C. trachomatis, detected eightfold higher inclusion counts and 29.4% more positive specimens than with iodine on clinical specimens grown in microculture plates. By using a C. trachomatis B-complex-specific monoclonal antibody and indirect IF staining, we report the detection of 37.7% more positive results in a single passage as compared with iodine staining. Both studies showed that IF staining with monoclonal antibodies in a direct or indirect test was more sensitive than iodine staining for the detection of chlamydial inclusions, and the convenience of processing specimens without cover slips is appreciable. Until such time as newer diagnostic techniques for the identification of chlamydial antigen in clinical specimens are refined and further evaluated, cell culture methods employing IF staining with monoclonal antibodies would appear to be the method of choice for detecting chlamydial inclusions in cell culture.
